To study the influence of cutting parameters on the surface quality of the MgCa0.8 alloy in milling with the coated carbide tool, orthogonal experiment table of three factors and four levels was designed, which considered the spindle speed, depth of cut and feed per tooth as the main factors. The optimal level and the optimal combination of cutting parameters were obtained by range analysis method. Finally, Variance Analysis Method and F-test were used to analyze the significance of the cutting parameters on both the surface roughness and the cutting force F x . We verified that the change of the feed per tooth has the relatively most significant effect on the surface roughness of the part and the depth of cut has the relatively most important effect on the cutting force F x .
Introduction
Magnesium alloy is recently widely used in automobile manufacturing, computer, communication, instrumentation, electronic industry, light industry, chemical industry, aerospace, defense industry and other fields due to its excellent biological compatibility, good mechanical properties, degradation and other features. Magnesium calcium alloy as medical alternative material will be one of the main developing direction of biomedical implants [1] . Researchers found that MgCa0.8 will be the most appropriate in the orthopedic implant applications [2] [3] [4] .
Current researches are mainly focused on the magnesium alloy chemical composition, effects of alloy elements and heat treatment on the microstructure and properties of the material, magnesium alloy molding manufacturing methods, magnesium alloy welding and so on [5] [6] [7] [8] [9] . While the study on magnesium mechanical processing has gained relatively less attention. And active controll of the surface characteristics to meet the implanting requirements by changing cutting parameters, which influnces the material removal, has not been reported yet.
The surface quality of the machined surface and the cutting force F x were considered as the target parameters, on the basis of that, this paper did a research on the influence of cutting parameters on both the surface quality and the cutting force F x in milling process. The orthogonal experiment table of 3 factors and 4 levels was put forward to establish the experiment. The optimal combination of the cutting parameters was obtained by the range analysis method, and the Variance Analysis Method and F-test were further used to analyze the relationship between the cutting parameters and surface roughness and the relationship between the cutting parameters and cutting force F x .
Test Conditions
The milling experiment was carried out using YCM-V116B vertical machining center which is produced by Taiwan Yongjin production company. Its maximum spindle speed is 6000 r/min. The R220.53-0050-12-4A plane milling cutter was adopted, the blade is from seco coated carbide tools, with its type of SEEX1204AFTN-MD18, F30M. The cutting force was collected by Kistler9257B dynamometer, and the surface quality of the workpiece was detected by Mitutoyo SJ-410 surface roughness detection instrument. The workpiece material is magnesium based alloy MgCa0.8, which is the original cast without rolling and extrusion, and its density is 1.78g/cm 3 . In order to reduce the test times and cost as well as guarantee the high accuracy, this paper uses orthogonal experiment method. In the experiment, the spindle speed v, feed per tooth f z , cutting depth a p were considered as the main factors, and each factor had four levels, which are listed in Table 1 . Thus, the three factors and four levels orthogonal experiment table were established which is shown in the Table 2 . In the experiment, inverse milling and dry cutting method were used.
Test Method

Test Result Analysis
In order to reduce the deviation caused by accidental factors, average of three points was adopted in surface roughness measurement in each group. The test results were shown in the Table 2 . According to the range in Table 2 , obviously, the influence of factors on the test results are not the same, for the surface roughness, their order is: feed per tooth f z >spindle speeed v>depth of cut a p , for the cutting force, their order is: depth of cut a p >spindle speeed v> feed per tooth f z . For the surface roughness, the optimal combination is: A 1 B 2 C 3 (350m/min, 0.1mm/z, 1.5mm). For the cutting force, the optimal combination is:
According to the results from the range analysis method, the influnce of cutting parameters on surface roughness can be judged visually. The bigger the range is, the more the cutting parameter affects on the surface roughness. Ra /(µm) 
Summary
Through the milling experiments on MgCa0.8 alloy and study on the the influence of cutting parameters on surface quality and milling force Fx. We gained the influence order. With the increase of feed per tooth, the machined surface roughness value gradually increased. With the increase of cutting depth, the cutting force increases gradually. And by means of Variance Analysis and F-test, the relationship between the cutting parameters and rough surface and cutting force were further ensured. The research methods used in this paper can be extended to the study on tool wear and the study on the cutting performance of other materials.
